1) Sample Information
2) XRD patterns of the ZrNiSn1-xSbx samples Fig. S1 XRD patterns of the ZrNiSn1-xSbx (x = 0 -0.1) samples. All the XRD patterns can be indexed to the cubic MgAgAs-type half-Heusler crystal structure.
3) The specific heat Cp
Fig. S2
Temperature-dependent specific heat capacity Cp for ZrNiSn, compared to the referenced data [S1] .
4) Single Kane Band Model Details
In this paper, acoustic phonon scattering, polar scattering and together with alloy scattering, with the total relaxation time determined by Matthiessen's rule , are considered to understand the observed transport properties.
The relaxation time for acoustic phonon scattering based on deformation potential theory [S2] can be expressed as a function of reduced carrier energy E/kBT：
Here, kB is the Boltzmann constant, m* is the total density of state effective mass, Nv is the band degeneracy, vl is the longitudinal velocity, is the density, Edef is the deformation potential which characterizes the change in energy of the electronic band with elastic deformation and thus describes the coupling between phonons and electrons, and kBT/Eg , where Eg is the energy gap formed at X point. [S3] If the lattice contains more than one species of atoms, carriers can also be scattered by the changing polarity due to optical vibration. [S4] At room temperature and above, the polar scattering from optical phonons can be regarded as an elastic process [S5] and therefore a relaxation time can be defined as , are the high frequency and static dielectric constants (in F/m), respectively.
The measured value [S6] and calculated [S7] are used here. is a function of reduced carrier energy  defined as:
The generalized Fermi integral is defined by
The relaxation time for alloy disorder was first developed for nondegenerated III-V semiconductors [S8, S9] , and the equation for SKB model [S10] can be generalized as:
Here, Here Ω is the volume per atom, x is the concentration ratio of the alloy atom, Eal is the alloy scattering potential which determines the magnitude of the alloy scattering for the given alloy, and mb * is the density-of-state effective mass for a single valley defined as m * =Nv 2/3 mb * .
The transport parameters can be expressed using SKB model. The carrier concentration n:
The drift mobility can be expressed by relaxation time and inertial effective mass 
is the anisotropy factor of effective mass of the carrier pocket along the two directions. For ZrNiSn system, effective mass associated with the conduction band minimum is found to be highly anisotropic and K=10 was adopted in this work. [S11] The Lorenz number L is given by as shown in Fig. S3 . The Lorenz number increase with carrier concentration and gradually moves up towards the degenerated limit. 
